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There is an increasing international market for extra-large
(>50g 100-seed-1) kabuli chickpea. Such chickpeas are
being sold at about three times the price of desi chickpea
and about two times the price of medium-seeded (~25 g
100 seed-1) kabuli chickpea in India, the largest chickpea
importing country. None of the kabuli chickpea varieties
released to date in India has seed size larger than 40 g 100
seed-1. Thus, the Government of India has launched a 3-
year project from 1 April 2006 on breeding extra-large
kabuli chickpea with resistance to fusarium wilt under the
Integrated Scheme of Oilseeds, Pulses, Oil Palm and Maize
(ISOPOM).
Fusarium wilt (FW), caused by Fusarium oxysporum
f. sp ciceri, is the most important root disease of chickpea
in the semi-arid tropics (SAT), where the chickpea
growing season is dry and warm. Resistance to FW is
required in all chickpea cultivars targeted for SAT and
other FW-prone areas of the world. There are many
sources with high resistance to FW available in desi type,
while resistance sources in kabuli type are limited. A
world collection of over 13,500 germplasm accessions
from 40 countries was evaluated for race 1 of Fusarium
oxysporum at ICRISAT-Patancheru. Of the 160 resistant
accessions identified, only 10 accessions were of kabuli
type (Haware et al. 1992). Desi × kabuli crosses have
been widely used at ICRISAT for enhancing FW
resistance of kabuli chickpea. However, most kabuli
varieties that involved one or more desi parents in the
pedigree have a brown tinge in seed color, e.g. Swetha
(ICCV 2), KAK 2 (ICCV 92311), JGK 1 (ICCV 92337),
and Vihar (ICCV 95311), while the market prefers cream
to white (zero tannin) seed color in kabuli chickpea.
Thus, it is important to identify additional sources of FW
resistance in kabuli chickpea, particularly in the large-
seeded category, so that large-seeded kabuli varieties
with high resistance to FW and typical kabuli type seed
(ram’s head shape and white seed color) can be developed
from kabuli × kabuli crosses.
We selected 50 large-seeded kabuli chickpea germplasm
from ICRISAT’s genebank and evaluated these for
agronomic traits at ICRISAT-Patancheru during the 2004/05
postrainy season. From these, 12 accessions having seed
size larger than 50 g 100 seed-1 were selected for further
evaluation. During the 2005/06 postrainy season, one set
of these 12 genotypes was grown in wilt-sick plot for
screening against FW and another set in wilt-free area for
evaluation of agronomic traits.
Two accessions, ICC 14194 and ICC 17109, originating
from Mexico, showed complete resistance (0% plant
mortality) to FW, whereas other lines showed 11–100 %
plant mortality (Table 1). The resistant control (WR 315)
had 0% plant mortality, whereas the early-wilt susceptible
check (JG 62) had 100%, and the late-wilt (K 850)
susceptible check had 87% mortality. Both the resistant
accessions had pinnate (fern) leaves, which is the common
leaf type in chickpea. ICC 14194 was very early (97 days),
while ICC 17109 had medium maturity (115 days). A
comparison of the seeds of a medium-seeded variety
ICCV 2 (25 g 100 seed-1), a large-seeded variety KAK 2
(38 g 100 seed-1) and an extra-large-seeded kabuli line
ICC 17109 (63 g 100 seed-1) is shown in Figure 1.
Early maturity is important in chickpea for its
adaptation to short-season environments and for escape
from terminal drought, which is the number one constraint
to chickpea productivity in the SAT. The development of
medium- to large-seeded (25–40 g 100 seed-1) early-
maturing kabuli varieties, particularly ICCV 2 and KAK 2,
has helped expansion of kabuli chickpea area to southern
India, which has typically short-season tropical environment
(Gowda and Gaur 2004). Of the 12 accessions evaluated in
this study, two (ICC 14194 and ICC 14198) were very
early (days to maturity <100 days) and had 50–53 g 100
seed-1, suggesting that it is possible to breed early-
maturing kabuli varieties with extra-large seed.
It is hoped that these new FW resistance sources will
be very useful in breeding extra-large kabuli varieties
with FW resistance and typical kabuli type seed. The
seeds of these accessions are available for distribution at
ICRISAT’s genebank.
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Table 1. Morphological and agronomic characteristics of twelve extra-large kabuli chickpea germplasm evaluated during
postrainy season 2005/06 at ICRISAT-Patancheru.
Days to Days to 100-seed Wilt reaction
Accession Origin Leaf type flower1 mature1  mass (g)1 (%)2
ICC 7344 Mexico Pinnate 38 100 50.2 95.2
ICC 8155 USA Simple 45 112 62.2 100.0
ICC 11742 Chile Pinnate 64 130 51.9 86.4
ICC 11883 Spain Pinnate 56 130 58.7 90.9
ICC 13821 Ethiopia Simple 50 118 51.0 92.0
ICC 14194 Mexico Pinnate 38 97 52.9 0.0
ICC 14195 Mexico Simple 50 109 60.2 52.2
ICC 14198 Mexico Pinnate 42 94 50.2 70.8
ICC 14202 Mexico Pinnate 46 118 58.1 75.0
ICC 15576 Mexico Pinnate 52 120 55.6 81.0
ICC 16670 USA Simple 45 110 50.1 11.1
ICC 17109 Mexico Pinnate 46 115 63.2 0.0
WR 315 (Resist. check) India Pinnate 44 102 13.5 0.0
K 850 (Late wilting sus. check) India Pinnate 56 109 28.9 87.0
JG 62 (Early wilting sus. check) India Pinnate 42 103 15.8 100.0
1. Data from crop grown in wilt-free field.
2. Data on resistance to race 1 of Fusarium oxysporum f. sp ciceri from screening in wilt nursery.
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Figure 1. The seed of fusarium wilt resistant extra-large (63 g 100-seed-1) kabuli accession ICC 17109, the medium-seeded (25 g 100-
seed-1) kabuli variety ICCV 2, and the large-seeded (38 g 100-seed-1) kabuli variety KAK 2.
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